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THE demand by consumers for a voice in
decisions which affect their lives can be ob-

served in many sectors of Western society. The
health industry is one of these, as practitioners
in public health can well testify. The concept of
consumer sovereignty which is one of the basic
premises of the free market system has seen
little application in health care decision making.

Differences between physicians and patients
on the values associated with different courses
of medical and preventive actions are to be ex-
pected. The physician views the world through
a web of medical ethics, professional norms, and
a subjective view of the patient's life situation
which the physician obtains in increasingly brief
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glimpses during his harried schedule of appoint-
ments. The consumer-patient views the world
through his experiences and may give differing
importance to such concerns as absence from his
job, financial sacrifice, or absence from his family.

The physician faced with a choice among alter-
native courses of medical action for a patient
would benefit from greater knowledge of the atti-
tudes of the patient toward the possible outcomes
associated with each course of action and toward
associated risks. Our purpose is to investigate
choices involving risk in medical decision making
and to identify factors and strategies which may
improve the quality of direct and indirect
consumer participation in medical decisions. In
addition, we will explore possible research and
development directed to such improvements.
The questions of risk and consumer participa-

tion concern the public health sector in two ways:
first, in preventive campaigns, such as mass
immunization in schools, decisions are often made
for the public without reference to its preferences
among risk alternatives (should the public assume
the risk associated with immunization or the
deferred risk of contracting the disease?); second,
the public health sector must assume major re-
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sponsibility in preparing both physicians and the
public for their new functions in the future health
care system.

Medical risk decision situations are defined as
circumstances in which alternative courses of
action are associated with sets of possible specific
outcomes, each of which occurs with a known
probability. As an example, consider the decision
to undergo eye surgery. One's choice lies in hav-
ing an operation which gives a 30 percent chance
of complete recovery of sight and a 70 percent
chance of complete blindness or having non-
surgical treatments which invariably recover 50
percent of eyesight. With such odds, a risk taker
may prefer to gamble on surgery while a risk
averter might possibly choose the nonsurgical
treatment.
Von Neumann and Morgenstern have suggested

that a rational decision maker would assign utili-
ties to the various outcomes and then maximize
the expected value of the utility (1). When prob-
abilities are unknown, the choice is conceptually
far more complicated since it is not clear what
constitutes a reasonable criterion for optimality
(2-4). However, for the most frequently en-
countered situations requiring a decision, one
may assume the existence of a subjective prob-
ability distribution which reflects the beliefs of
the decision maker (5).

Figures 1 and 2 reflect possible characteriza-
tions of risk-taking behavior and risk-averting
behavior, respectively, for a Von Neumann utility
function. For convenience, the eye surgery ex-
ample previously mentioned is used in figures 1
and 2, although any medical situation involving
risk would suffice.

In figure 1, the horizontal axis represents the
percentage recovery of eyesight and the vertical
axis represents utility. The curved heavy line
provides for the risk taker the utility associated
with differing degrees of eyesight recovery. Thus,
for the nonsurgical alternative which affords cer-
tainty of 50 percent eyesight recovery, there is
an associated utility UNS.

For the surgical alternative if the outcome is
complete blindness, zero utility is associated with
the outcome; if the outcome is complete recovery,
a utility U1 is associated. The utility associated
with the surgical alternative can be computed by
multiplying the utility of each outcome by the
probability of its occurrence. Thus the utility of
the surgical alternative, US, is simply 0.7 X 0 +
0.3 X U1 which reduces to 0.3U1. Plotting U8

Figure 1. Risk-taking patient
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on the vertical axis we find that in order for the
nonsurgical alternative to produce as much utility
as the surgical alternative, the percentage of eye-
sight recovery from this alternative must be higher
than that associated with the point C (technically
recognized as the certainty equivalent point).
The risk averter, however, will view the situa-

tion differently. The construction of figure 2 is
similar to that of figure 1. The shape of the utility
curve for the risk averter has reverse curvature
from that of the risk taker. Thus, the utility asso-
ciated with the nonsurgical alternative is UNS-
The utility, Us, associated with the surgical alter-
native is computed as before at 0.3U1. This time,
however, because of differences in the utility
curves, the nonsurgical alternative is preferred.
Thus it can be seen that, given the same set of
alternatives, different decisions may occur among
consumers.

Delegation and Participation in Decisions
The choice of treatments lies in resolving the

discordant risk-preference patterns of the physi-
cian and the patient. Often in delegating powers
of decision to the professional, the patient, with-
out intending to do so, delegates to the physician
the right to define the objectives of the patient,
that is, his utility function.

It has been demonstrated empirically in numer-
ous studies that urgency ratings of the conse-
quences of health conditions vary between con-
sumers and physicians. One study, in analyzing
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referrals from a school health program, hypothe-
sized that the physicians' urgency ratings would
correspond to the parents' ratings. However, the
results indicated that the physicians' ratings were
almost totally unrelated to those of the parents
(6). Lack of response from parents reflected
their legitimately different evaluation of prefer-
ences. More information was not likely to change
their decisions. Compliance with physicians' in-
structions seemed to increase with parent-physi-
cian interaction and with an increase in the
parents' perceived severity of conditions (6).
One may consider the index guiding the deci-

sion as a weighted average of both patient's and
physician's preferences. The weights are asso-
ciated with the "degree of delegation." The range
will vary as a function of the interaction of the
physician and the patient. For example, in de-
tached health behavior, such as voting on health
issues, the consumer assesses the information
supplied by the professional and assigns weights
to preferences between risky choices independently
of the physician's opinion. Once a physician is
contacted, the relationship becomes one in which
the physician's preferences often dominate. The
degree of delegation is also a function of the
patient's health knowledge, that is, his perception
of the probabilities of contracting a condition,
his valuation of the credibility of the physician,
and his perception of probable consequences.
The general public finds it difficult to judge

the quality of medical performance with any
degree of assurance. Current concepts of health
education which center on preventive measures
and presymptomatic referral do not contribute
to the decision making abilities or the interactive
abilities of the consumer once he enters the
medical decision situation. Many health educa-
tion efforts merely increase, unintentionally, the
imbalance in social status between patient and
physician. The high level of social standing of
the medical profession (7, 8) leads to a broad
acceptance of the physician's services and great
compliance with their advice. Thus the con-
sumer's participation in health decisions has been
small in recent years (9).

How Can Decision Making be Improved?
The strategy to improve medical decision mak-

ing and make it more responsive to consumer
needs concerns practicing physicians, future phy-
sicians (students), the general public, and public
health authorities. To improve the decision mak-

Figure 2. Risk-averting patient
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ing process of practicing physicians, action may be
taken to (a) improve the flow of information to
the physician and (b) supply the physicians with
simple aids to decision, incorporating research
results on consumer preferences.
As was noted in the preceding sections, certain

segments of the physician population may make
decisions with inadequate information. The tight
time budget of the practicing physician often
reduces his ability to search for new developments
and to update his inf )rmation base. Identification
of weak links in the diffusion of medical informa-
tion (target population) and development of new
modes of communication to the physician may
contribute significantly to the improvement of
medical decision making. In addition, the physi-
cian must be equipped with aids to make deci-
sions. While efforts in this direction have been
focused recently on computer diagnostic aids
(10, 11) and on data retrieval, these decision
aids are presently uneconomical for mass use by
physicians.

However, development of logoscopes, nomo-
graphs, keysorts, or similar devices may tem-
porarily fill the gap. Logoscopes are a class of
manual devices with which several variables can
be selected and an associated dependent variable
identified. They rapidly perform mechanical pat-
tern recognition. Logoscopes which are updated
periodically will assist the physician in prelimi-
nary diagnosis, choice of drugs, and decisions
regarding referrals.
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For example, a logoscope which identifies risk
preferences for a group of patients may allow
the physician to respond to the need of a
particular patient without a forbidding search
process. The logoscope, or in future years a
centralized computerized medical information
center, will also enable the consumer to partici-
pate more actively in the choices made in his
health care.

Flexibility of choice improves the utility of
the consumer and increases the efficiency of the
allocation of resources in the economy. Present
systems of health care and health education pro-
grams tend to ignore this concept. Historically,
free choice has been justified on account of ex-
ternalities. For example, one case of infectious
disease may have undesirable consequences for
the entire community. The person, in making his
choices, does not take these consequences into
account. The differences between private and
public marginal utility are cited by economists
as a possible justification for revocation of con-
sumers' sovereignty.

Information on the nature of health decisions
and the ability to assess information on risk
should become important elements in health edu-
cation. The consumer should learn that the scope
of his involvement in health decisions is signifi-
cant. The trade-off between risks, length of hos-
pitalization, and type of treatment is only one
important area of choice in which consumer
participation should be encouraged. Moreover,
both physicians and consumers should be edu-
cated to understand the nature of joint decision
making under risk.
To facilitate the strategies discussed in the

preceding sections, an integrated approach to the
study of medical decision making should be
adopted. A proposal for such a study follows.

A Proposal for an Integrated Approach

This proposal, which is being implemented by
a group of physicians and management scientists
in the Health System Group at the University of
British Columbia, consists of a number of inter-
locking studies concerned with medical decision
making. The populations involved in these studies
are physicians, consumers of medical services,
and medical students (who represent future physi-
cians). A set of studies involving only one of
these populations could be done as a separate
effort with its own set of immediate impacts for
improving health care. However, coupling of the

studies makes it possible to examine the be-
havioral aspects and normative implications of
the medical decision making process.

Figure 3 summarizes the studies embodied in
this research and development plan. The figure
summarizing the project categorizes the research
methodology according to the behavioral and
normative considerations for each of the three
populations.

Physicians constitute one of the populations
to be studied. The vehicle for studying the be-
havioral aspects of physicians' decision making
will be survey and sociometric techniques.
Information about modes of medical decision
making, such as risk aversion and diagnostic and
therapeutic habits for selected diseases, will be
collected and coupled with data concerning phy-
sicians' characteristics (that is, educational back-
ground, experience, or institutional affiliation).
This coupling will be carried out through canoni-
cal analysis techniques. Special attention will be
paid to flows of medical information among and
to physicians. This part of the survey will consist
of a sociometric study of physicians (that is, types
of journals read, conferences attended, and com-
munication with other physicians for consultation
and advice).
The normative aspects of physicians' decision

making will consist of the use of Bayesian prob-
ability estimates, construction of decision trees,
and trade-off analysis. Data will be collected
through the cooperation of a panel of experi-
enced physicians based in a university medical
center. These techniques have been tested
extensively.

With further reference to figure 3, the popula-
tion study of consumers will be conducted through
a survey. The study will consist of interviews
designed to identify consumers' preferences and
knowledge with regard to health care, risk taking
or aversion, attitudes toward physicians, and
interpersonal competence as well as data on
socioeconomic and demographic characteristics
of the interviewees. A subsample of these con-
sumers will be selected for analyses of their deci-
sions (trade-off analysis, beliefs in their suscepti-
bility to selected medical problems, and estimates
of the seriousness of those medical problems).
The results of these two component studies
will be matched with the respective studies of
physicians.
The third battery of studies will involve senior

medical students. The main purpose of these
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Figure 3. Organization of the study

Populations studied Methodology and specific Variable clusters Selected variables
research methods

Behavioral. Survey and so- 1. Physicians' characteris- Education, experience, lo-
ciometric study tics and information dif- cation, institutional affili-

fusion ation, time allocation (for
example, hospital/home/
continuing education),
psychological attributes
(for example, cosmopol-

itanism), information

2. Physicians' decisions flows among physicians

Physicians
Outcome likelihoods for
selected diseases; attitudes
toward risk; perceptions of
consumers' preferences

Normative. Panel of ex- 3. Trade-off analysis on se- Bayesian probability esti-
perienced physicians lected medical decisions. mates of disease outcomes

Construction of decision and disease trade-offs (for
trees example, for tonsillectomy

or for hernia)

Behavioral. Survey 4. Health knowledge and Consumers' preferences, risk
attitudes toward risk acceptance or aversion, at-

titude toward physicians,
interpersonal competence

Consumers

Normative. Decision anal- 5. Outcomeof trade-off Bayesian probability esti-
ysis with a subsample of analysis on selected medi- mates of disease outcomes
,the aforementioned survey cal diseases and disease trade-offs

Behavioral. Small group 6. Characteristics in risk- Cognitive, judgmental,
of laboratory-controlled taking decisions behavior-chance, and skill
experiments aspects; sequential decision

Medical students making; situational circum-
stances; psychological
determinants of need for
information; organiza-
tional factors

studies is to develop training aids for medical
education (fig. 4). The research methodology
in this set of studies will be based on experiments
with small groups of students in a laboratory
setting. The variables to be studied will include
(a) judgmental behavior ("category width"),
(b) ability to control situations, (c) determinants
of need for information, (d) sequential decisions,
and (e) situational circumstances (achieved by

changing the environment or the context of the
experiment).
The utility and impact of all of these studies

for health care are summarized in figure 4 in a
matrix format. The boxes (1-1, 2-2, 3-3, 4 4,
5-5, and 6-6) or cells on the main diagonal
represent the benefits resulting from each of the
studies taken as a separate unit. For example,
cell 1-1 delineates the benefits to be derived from
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the study and analysis of behavioral characteris-
tics of physicians' decision making. These bene-
fits are shown in the cell as the identification of
efficient patterns of diffusion of information and
as the appropriate selection of a target population
of physicians for intensive continuing education.
The cells not on the main diagonal indicate

the benefits derived by coupling two studies. For
example, cell 1-4, 1 referring to physicians' be-
havioral aspects of decision making and 4 to
consumers' behavioral aspects, indicates as the
benefit the identification of criteria for matching
consumer groups with compatible physicians (that
is, the physicians' characteristics required for
effective delivery of health care in rural areas).

Cells with black backgrounds represent research
benefits of paramount importance for the rela-
tively immediate improvement of health care or
for providing answers to questions which will
arise in conjunction with predicted changes in
health care systems; for example, problems of
priority determination in health care. The re-
search will lead to the development of training
aids for medical education and aids for decision
making.

Training aids for medical education, such as
simulations and games, will be designed to enable
medical students to develop their decision making
capacities and increase their sensitivity to costs
and benefits of particular diagnostic and thera-
peutic paths. These simulations and games will
also increase the students' sensitivity and respon-
siveness to patients' needs. The use of simulation
and gaming techniques in professional training
suggests the effectiveness of such tools, especially
for continuing professional education, as they
combine dramatic appeal with the richness of
interactive learning situations.
The games and simulations will use as inputs

the information on variations in consumer prefer-
ences and the normative decision models for
physicians which will be developed in earlier
studies. The battery of experiments with small
groups will provide the necessary psychological
inputs for the design of effective learning modes
(content and environment choice for the games).
To complement the development of training

aids, it will also be possible to create tools for
everyday use by physicians. One tool could be
logoscopes for identification of consumer prefer-
ences. Basically these are cross-referenced tables
derived from the consumer preference inventory
(fig. 4, box 5-5). This table would relate clusters

of attributes (age, sex, economic class, or other
considerations) to consumer preferences. While
the complexity and detail of the consumer prefer-
ence inventory could not be included without
prohibitively increasing the time required to
search for information, nevertheless, major
clusters of attributes could be included.

Another tool could be logoscopes for selected
diagnoses. These logoscopes would identify the
expected consequences of alternative treatment
for a medical condition as determined by a panel
of experienced physicians. For instance, if the
patient has a sore throat, the consequences of
each course of action could be summarized in
terms of the expected dollar cost of drugs and
treatment, the expected number of days restricted
to bed, and the probability of an adverse drug
reaction.
The combination of decision making aids on

consumers' preferences and on the expected con-
sequences of medical action on selected diseases
would enable physicans to choose therapeutic
procedures in keeping with the will of the con-
sumers. The logoscopes mentioned in this paper
are manual devices and necessarily demand cer-
tain simplifications for rapid manual accessability.
As on-line computer facilities become more avail-
able at reasonable cost, more sophisticated forms
of these decision making aids will be possible.

Conclusions

This paper analyzes the medical decision mak-
ing process with an emphasis on risk management
and consumer participation. To improve medical
decision making processes, a plan of research and
development leading to the creation of decision
and training aids is outlined. Public health authori-
ties must assume the responsibilities for imple-
menting the strategies outlined. Their implementa-
tion entails the provision of aids to decision mak-
ing which will equip both consumers and physi-
cians to participate in health care systems in the
future.
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Figure 4.
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Physicians' characteristics
and information diffusion

Physicians' decisions

S
Trade-off analysis on select-
ed medical decisions. Con-
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I

0
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diseases
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formation; choice of tar-

get population of physi-
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tinuing education

I.

Identification of appropri-
ate forms of disseminating
information (for example,
continuing education, con-

sultation, conferences) to
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Identification of latent pri-
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systems and thus facilitate
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i 4

Identification of discrepan-
cies between normative and
customary probability esti-
mates of disease outcomes
for selected diseases in or-
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Immediate impact matrix

Identify areas of discrep-
ancy between professional
norms and consumers' pre-
ferences to obtain inforlTia-
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British Colormibia Medica3l
Association

Identify the normative, data
base for the design of trairn-
inrc aids
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The concept of consumer sov-
ereignty has had little application
in medical decision making.
Differences between physicians
and patients on the values asso-
ciated with different courses of
medical action are to be ex-
pected. The physician would
benefit from greater knowledge
of the attitudes of the patient
toward possible outcomes of dif-
ferent courses of treatment and
toward the associated risks.
Our purpose is to suggest a

research scheme to investigate
choices involving risk in medical
decision making and to identify
those factors and strategies which
may improve the quality of con-

sumers' participation in medical
decisions.

Medical risk decision situa-
tions are defined as circum-
stances in which alternative
courses of treatment are asso-
ciated with sets of possible out-
comes, each of which occurs with
known probability. To obtain
this information a panel of ex-
pert physicians will be consulted.

Consumers differ greatly in
their willingness to accept risk,
and they differ in the value which
they associate with specific out-
comes. Their attitudes can be
determined through survey tech-
niques.
A series of interlocking re-

search efforts is recommended

for this study. This research
involves medical students, con-
sumers, and physicians to ex-
amine the normative and be-
havioral aspects of medical
decision making under risk.
Implementation of the results
will require the efforts of public
health authorities.
The results of the aforemen-

tioned efforts can be used to
develop educational games and
simulations for medical students
to increase their responsiveness to
consumers' preferences. Another
objective of the research de-
scribed is to develop decision
making aids so that practicing
physicians can use the empirical
results of such studies.
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